Brain delivery property and accelerated blood clearance of cationic albumin conjugated pegylated nanoparticle.
Cationic bovine serum albumin (CBSA) conjugated poly(ethyleneglycol)-poly(lactide) (PEG-PLA) nanoparticle (CBSA-NP), was designed as a novel drug carrier for brain delivery. In this paper, three formulations of CBSA-NP with different surface CBSA density as well as native bovine serum albumin conjugated nanoparticle (BSA-NP) and CBSA unconjugated pegylated nanoparticle (NP), were formulated. Their brain transcytosis across the blood-brain barrier (BBB) coculture and brain delivery in mice were investigated using 6-coumarin as fluorescent probe. By using free CBSA as specific inhibitor, it was evidenced that CBSA-NP crossed the brain capillary endothelium through absorptive mediated transcytosis. The result of transcytosis across the BBB coculture and brain delivery in mice proved that the increase of surface CBSA density of the nanoparticle enhanced the BBB permeability-surface area but decreased blood AUC. The optimized CBSA number conjugated per averaged nanoparticle was 110, with the maleimide-PEG-PLA/methoxy-PEG-PLA weight ratio 1:10, which can acquire the greatest percentage of injected dose per gram brain (%ID/g brain) by 2.3-fold compared with NP. Besides, "accelerated blood clearance phenomenon" was found through evaluating blood clearance profile of CBSA-NP post-injection of single dose or over a period of successive high doses of CBSA-NP. Understanding these issues is important for the future development of CBSA-NP as a brain delivery carrier and for the attenuation of toxicity or immunological responses to the nanodevice following a consequence of nanomedication.